Some Chromosomal Aspects o f Naemorhedus goral
(Goral) and Procapra gutturosa (Mongolian Gazelle)
By Hiroaki SOMA,*) Hidemi KADA, * ) Kunio MATAYOSHI, * Takashi KIYOKAWA, * ) Takeyoshi ITO, * * } Minoru MIYASHITA, * * * > and Kenj iro NAGASE* * * (Communicated by Saj iro MAKINO, M. J. A., May 12, 1980) Naemorhedus goral (goral) is distributed from southeastern Siberia through Mongolia to most of China, while Naemorhedus cranbrooki (red goral) lives in parts of Nepal, Tibet and Burma. They usually live in the mountain at the elevation of from about 1,000 to 2,000 meters. According to taxonomical studies, Naemorhedus may be closely related to Capricornis ( Serow) . The chromosome features of Capricornis crispus (Japanese serow) have already been clarified by Benirschke et al. (1972) . At that time, further genetic comparison between Capricornis and Naemorhedus was suggested because the karyotypes of a male Naemorhedus cranbrooki and a female Naemorhedus griseus showed an unusual diploid number 55 (Wurster, 1972) . It has not been settled whether the goral has a diploid number of chromosomes of 54 or 56.
Recently, a pair of gorals captured in Kweichow, China, was shipped from the Peking Zoo to the Japan Serow Center, Gozaisho-Mountain in 1979. On the other hand, Procapra gutturosa (Mongolian gazelle) dwells on grassy plains in the Gobi desert in Mongolia and resembles the phenotype of the Saiga (Saiga tartarica).
The karyotypes of both males of the saiga and Mongolian gazelle were found to have similar chromosome patterns with diploid numbers of 2n=60 (Wurster et al., 1968; Soma et al., 1979) .
It is desirable to establish exactly what cytotaxonomic differences exist among the three species, Procapra, Naemorhedus and Capricornis living in East Asia. The present paper reports the karyotypes of both females of Naemorhedus goral and Procapra gutturosa with banding analyses and compares the findings with those of Capricornis crispus published by Benirschke et al. (1972) .
Methods. Biopsy and blood samples were obtained from two *' Department of Obstetrics and Gynecology , Tokyo Medical College, Nishishinjuku 6, Shinjuku-ku, Tokyo 160, Japan. **' Japan Serow Center , Gozaisho-mountain, Mie Prefecture. ***' Osaka Tennoji Zoo , Tennoji-ku, Osaka 543.
specimens of a female Mongolian gazelle at the Osaka Tennoji Zoo, and one female goral at the Japan Serow Center. Lymphocyte cultures using pokeweed mitogen for 96 hrs were successful for chromosome preparations. Although skin culture from an earlobe of a Mongolian gazelle was also established after 21 days of incubation, skin biopsy from a goral's forleg failed to grow because of contamination.
After culturing, all air-dried preparations were stained by the conventional method and the trypsin-Giemsa technique (Seabright, 1972) . Some of the slides obtained from both species were prepared with the Cbanding technique (Sumner, 1972) .
Results. The karyotype of a female goral is presented in Fig. 1 .
The complement had a diploid number of 2n=56 which consisted of 28 pairs of acrocentrics including the sex chromosomes. The elements were identified with the Giemsa banding pattern (Fig. 2) , by which such an unpaired submetacentric as appeared in the red goral. (Wurster) and the metacentric or submetacentric elements of they chromosomes of Japanese serow (Benirschke) could not be found. C-banding displayed heterochromatin staining of the centromeres only ( Fig. 3) .
The Giemsa banding pattern of a female Mongolian gazelle confirmed the diploid number of 2n=60 of our previous publication (Soma, 1979) . The elements consisted of acrocentrics only including the sex chromosomes and showed no unusual staining features (Fig.  4) . C-banding indicated centrometric heterochromatin of the acro centrics. The sex chromosomes carried constitutive heterochromatin at the centromere also (Fig. 5) . Discussion. The chromosomes of a male Naemorhedus goral cranbrooki and a female N.g. griseus have been examined by Wurster and Benirschke (1972) . Both possessed one unpaired submetacentric and one acrocentric which were presumed to be involved in a Robertsonian system, so that the chromosomes of Naemorhedus goral have not yet been fixed. Accordingly, it was desirable to study more specimens of goral in order to compare chromosomal evolution between serow and goral, these being closely related animals. Karyotypes of the Japanese serow showed a diploid number of 2n=50 with 10 metacentric autosomes and acrocentric sex chromosomes (Benirschke et ct1., 1972) . The karyotype of the Sumatran serow showed a diploid number of 2n=46 with 5 pairs of metacentrics (Fischer, 1972 heterochromatin of all elements. Therefore, the existence of metacentric elements makes the remarkable difference between the chromosomal structures of the goral and the serow.
The karyotypes of a male Mongolian gazelle have also been studied and compared with those of a male Saiga (Soma et al., 1979) . Both animals had an identical karyotype with a diploid number of 2n=60. The findings by means of the banding techniques reported will be an aid to distinguish the cytogenetic structure among these species in the future. In our specimen of the female Mongolian gazelle, G-banding revealed the same 30 pairs of acrocentrics including a sex chromosome pair without any satellites as reported previously (Soma, 1979) , and C-banding showed centrometric heterochromatin of all chromosomes. From these cytogenetic findings, one would not judge the goral to be a close relative of Capricornis, which has the unusual large first element of the metacentric.
It will thus be of importance that further investigations of males of both species using the banding technique be done. In contrast, the banding patterns of the chromosomes of Procapra gutturosa had a rather close resemblance to those of Naemorhedus goral.
